NITROGEN COMPOUNDS
The reader may also see the patents:—Young, English Patent, 1,700/80; Hooper, U.S.
Patent, 791,194; Cassel, German Patent, 175,480; Gorianoff, French Patent, 368,585; sec
also Davies, Zeit. physical Chem., 64, 657 ; Briner and Mettler, C. A\, 144, 694; Donath and
Indra (lor. dt.t pp. 54-67) and Lunge, " Coal Tar and Ammonia," Fourth Edition, pt. 2, p. 815
give details of other processes.
(2) Ammonia from Cyanamide.—Cyanamide is made by causing atmospheric
nitrogen to directly unite with calcium carbide, as described in Martin's
" Industrial Chemistry," Vol. II. Ammonia is next made from the cyanamide
by passing superheated steam over it, when the following change takes place:—
CaNCN +  H2O = CaCO;{ + aNH...
The operation may be carried out as indicated in Fig. 19.
Superheated steam is led in through the pipe a into the chamber b filled with
the cyanamide on trays as indicated.
Ammonia is here generated, which may be directly drawn off or else led into
acid and fixed.
The crude calcium cyanamide contains, it will be remembered, much carbon in the foim of
graphite, the substance as put on the market having the approximate composition CaNCN+ C.
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fig. 19.—Ammonia from Cyanamide.
After treating with steam, as above described, we have the residue of CaCO:{ + C left. This
may be either worked for graphite (by dissolving the CaCO:! in acid which leaves the C as graphite
unaffected), or the residue may be returned to the lime furnaces, and be there calcined for the
production of CaO, the lime thus produced containing one-third the proper amount of free carbon
necessary for the production of calcium carbide when returned to the calcium carbide factory
(CaCO3+C = CaO + C + CO3 and CaO + 3C = CaCa + CO).
According to J. Louis Foucar, since cyanamide lias to be made from calcium carbide and nitrogen,
and the calcium carbide in its turn from lime and a plentiful supply of electrical energy, the
ammonia made by this process could not, theoretically, be produced as cheaply as the direct
synthetic ammonia prepared by direct union of nitrogen and hydrogen, Foucar (private communi-
cation) worked out the costs of manufacture of ammonium sulphate from cyanamide as follows :—
Cost of carbide	.	.	- ^£3 5 o per ton.
Cost of nitrogen     -	-	-	-	-020
Cost of steam	-	-	-	-	-006
Cost of sulphuric acid         -	-	-	o 16   o
Less value of graphite        -	-	-	-056
Total net cost for materials	-	-    /£3 **?    o per ton.
Cost for powder (cyanamide only) -	-	-076
Labour (cyanamide, steaming, etc.), power, repairs,
depreciation, rent, taxes, amortisation, salaries
of staff, and other charges -	-	-076
Total cost of manufacture	-	-    £4 13    o per ton.
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